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(57) Abstract 

A novel DNA which has a sequence different from those of publicly known DNAs capable of promoting the 
expression of an alien gene and can remarkably promote the expressi n of an alien gene. An isolated DNA fragment 
having a base sequence represented by SEQ ID NO:l in the Sequence Listing; and an isolated DNA fragment 
represented by this base sequence wherein one or more nucleotides have been added, inserted, deleted or replaced and 
having the effect f promoting the expression of a gene located in the downstream thereof. 
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IS iS i" 6 & Sr ft o D N A w fij ffl //> $ if h i% Z> . 

> (^BB^ 03-103182; Tanaka et al. Nucleic Acids Res. 18,6767-6770 (1 

990) ) *M«*oe>ft-r^5< L*»L/«c*sb. *ftit?.Ii^^«::bf:{.:t, 

15 »gflg>M^ 

t5:i 5DNA?:ftttt6: £ T-#>2>, 

*m&W%-bl±, iftStWSfiwfe*. y /n— !?d CfiJLT,' >"PLD 

20 j tl^-i^&S) ncDNAH^nyy'iDNAtWJtiEJIJfcltfttS 

#3SW!£, e*iJ*0>R*]##i -c**$.ns*»BEyjs:*-r6*Bi$ 

25 nf;DNA»>iSU!lIieiJi:*5^t 1 X«:«ft0>:* * L'tf K^f+SD. J*A. 
ffl&W^S¥l»£*x;fcDNA*r#&«<fci-5. *t» *3gBJ!te. 1»ia*»0i<OD 



WO 96/30510 



2 



PCT/JP96/00812 



llll ^^B^^HSfe^'JiliS^T^^B^CODN ABfrtf^JfALflp B I 22 1 

% 9! £ jfett-f & fc. so fir H. n J&m 

io ±j£nj;';::. *«w«nDNABr«-iiieyiji5«7)ia5ij##i :i^-*-ifiaieyij^w 

cDNAi. ttfc-fZ'f / ADN A i: ^igSiE^J srJtgj-f 5 
iO-ft-PL D it fe^-h fife <7>-f > F d > ^m^: L . ~ ix ibco-f y l-o^w-jtjS 

15 ^PCR!;J; ^PiliL-C U-tK — * — Jte^Sr^Ti-SiB*^^ * — tf>g£l^* — 9 — 

TSfE^jSte^-^JBilSrflSiJI-rSflsfflSraKL^: t> <rc T- & £ , W 03 D N A ISt 

3:;jj5Six5'f*y.' 5';? P LD«£^-<7)ffigiH?'J<7>fj 1 6 6 1 ^S/j>bi 1 
20 8 4 3t&S!Z^^^-^) 0 

fcfc. -f ^PL Ditfe^iffill^-T 5±IE 1 73bp^>ha >K?iJ<7)ifi 
KiayiJ«rIE9y*<De*J**4lw**-*\ EMf^acv^iiSEMt,. TSt 

y ^^(75 p LDite^^&giE?y&^-ria?m<7)iE?ij#-i§-3 KTrSjis-r *y / 

25 5 7?P LDite^-^^SE?^^ 1 6 6 616*^1 1 8 3 8 5 , 

Stt5PCRi:J:»)»fii:IHIIt5r t^T*$5 c PCRliSe^l^S 
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Wi-^DN AKff>rt-&*tL-5c -r Eyij*KoEW#*i -c^snsaiSE 

filfttf3* *^ft"JW 6t£&tt^=¥ V *>Z><»X\ Z.tibWE^J* s 5C3feL 

tP5 tWfcJte^lEsaiEiif^fflSrWi-S *><n £#x. :ii e> t>* §8 Wrote 

* * Kaftan, *¥A, X^XIifimrt. fiW*tf«*afiE*-C*>5aJtt»ll 

(tfUxf* Nucleic Acid Research, Vol. 10, No. 20, p6487-6500. 

1982) iz&v mMTZ z. tfrXZ . *Wtt»K:ja^T r i xiilS&ro* ? u-zj- 
«9 ©5 0%3iS7c«>E?iJ«r*ri - So »e>ftfc.^7 — ? -LESfS 
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A L. ^*i£fs£*ffl/fe(zigA L"C 3 - J: (IJ: ») fl-5fcitfe^£5g 

15 »^9fc3te^F-i:«S6fl«jir3itt$nfc»«-C*f ALT. «Efl.*»e?-<r>»9l4:fT a , 
titj tJ±. *5SWtf)DN ABfrtf^Jf Ai"& ^ t t-<fc •? , cix4:«iAL/j:v>»^ 

as w <7) d n a a&zi & f£3i-r-< # * wi£ jiSc k if a $ n x n-c t j: ^ 

20 **W<ODN At»^*Jte-7-«)Ml3.fll«>E?iJj5^&LXi^-r t J;v». w«*m3e 
25 IwR^Sfufci,^ i^0-1 0 00bpigffc5o *|gBJ<ODN ABfr 
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3 ' t tr«fc vmB^'no zbfrX-% 2> 0 

, j&»ortJJE£*LT -fife*?**"** * — 1±, ?B±*fflfl&P fc 3T-^^-r6/-s'^ 

z> r t 6, 

Sfc 34. 8-13(1987) ) fcMULfc.. *77rf !) >*lft 

15 H. ^iSfSiaotML/:^ y >5r3 y yt=t->y-f itCJ; ^iLt 
fflfeLtl (Imamura et al. , J. Biochem. 83. 677-680(1978) ) t . frt£L % PL 

-f^MOryza sativa) " 3 -> t i3 V " contort* 100 g|:H-y|- 
/i/«^^t> Zm*.— gfcflH*. flftJJif Lf-tg, 10g»*!l?5-fl'AT (($<& 
20 ife : # y tT=./Hfo y K^v GAF Chemical ttfil) , 500 ml GO 1 mM CaCl 2 , 5 
riM 2— y hJt^ J — iV^c^ts 10 mM Tris-HCl WtW&LitfA 7)$:}J0;L1B# 

|BMI# Lg£iff£tatiti Lfc. 14W«*8»^— tf-^*Lfc«t, 15.000 x g X* 20 
#iS.frU * WW*: fifth ttiiK £ Lfc* fi|*ttJiR«:«E3c-C-*l3L (65%«SfP) , £ 
C7ttt:SR«ria^»«l (15.000 x g. 20 £li «flf£JiE»1fffi£(::]5 

8!t^iIi#£4tS??£A (lOmM Tris-HCl pH 7. 1 mM CaCl 2 . 1 mM 2- 
h^*/ — ,u) -?7WfcL£:DEAE-Cellulose ( 9 y h -*r >tttU) <ni3 =7 (2.0 
x 10 cm ) KSSADLfc. <Q 100 ml CO 50 mM NaCl ^r^tfiSWjK AXi5fe# Lfc 
50 - 350 mM NaCl OiSilSlftfc»«4ge«:#ottaffflEA 120 ml T**£SI L 
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PLD it NaCl MIS. 0.2 M ftifiT'igfit L fc c PLD SteSr^-T 7 =7 t *s 3 > £0 
«&U (DEAE-Cellulose) i Lfc. 

iS8£?£ (DEAE-cellulose) \Z 3 M fitt^SrflQ x. 1 MSft^^j&i: L. 1 M ffiff^^r 
^ti^^ifSAT'^fcHt Lr- Phenyl sepharose i3 7 A (7r^?y7?i|J 1 2.6 
5 x 10 cm ) (Zgs^DLfr. 1.0 - 0 M BK^cDfc^fcJlBSr^Oiiigjffi&A 2 40 ml T* 
SKLfco PLD fi. Gtt2c&^ 0.1 Mf+ifiT'^gtLf-o f§tt«r^-*"7 9 ^->a > 
4T0JRL. tt«ilf Alw*frL-C»tfrU i§8tif£ (Phenyl sepharose) t Lfc w 

SB ft (Phenyl sepharose) &|£iFfjg A T'^ffeft L 7; Mono 0 (7 7 

/W->7tt!Ki-1'^>^*7A l 16 x 10 cm) ilftsflDU 50 - 350 mM NaCl 
10 <r>mm*}Wt&ft^&ffimA 150 ml X-mmLti., PLD Ct, NaCljftg 210 mM a» 
6 235 mM jra»lfC*RILfc. PLD ffittSr^^Bi*EIi|Z L T - 
8Ai:*t L-Tigflr U ftBtfiS (Mono 0 1st) J: Ltz„ 

(Mono Q 1st) Srit'£.»IS^*i8ll X ") 0.5 ml l-*Mf U 0.1 M NaCl 
&-£tr««fftATNp«ffcLrt: Superose 6 7? -7 A ( "7 r -v C 7 ttS . 1.0 x 3 
15 0 cm ) izmUUL. mmtnmffii&X-tgmLtZt, PLD li, ^^-i 78 kDa £«tJ£5 
ix/Zc PLD *SttSr^i-»Bi«rEII|JlL»Htat (Superose 6) b Ltz* 

i§S£*£ (Superose 6) iZ 2.5 ml CO 40% -V 1/ T T V 7 7 -f h (Pharmaci 
a, pH 4.0-6.0) tM r £J£ : &1WZ.X 50 ml £ L . Rotofore 7 ~y Kt±!R 

) SrttffiLt, «MLft«**»«r*fo*L 0 tfcitjtt 2iC!rT 12 w ^«*jT-4B*m 

20 ffofc e PLD JSttH. pH 4. 9#ia{;igfe?>n/ic PLD St* **i"»|iiS:lHliR L . 

**£!EAfti!llIf#&it«ttA^Pt»{fcL7r. Mono Q *7A (7 7^->7tt 
K. 0.5 x 5 cm) iCiiL, 50 - 350 mM NaCl £>i&J|ft$)ft8tt4g££:&'3»j|j 
^AT'^fH Lfc. PLD fit, NaCl jRS 210 mM ftifii 235 mM f+jfiT'^fH L/i, 
25 PLD »tt*-Ss-r2oW^liI4rEllRL, (Mono Q 2nd-I, II) Lfc« 

JgStiiS (Mono Q 2nd-I, II) Wtt&fcje*, 7.5WT^ !)^7; KSrffl^t 
SDS- t£VT 9 V >\>T % KmM*«j[laemmli(1970)] X*fr^tz 0 ^Wj^, 
^— — •7DU7^h - — R250 -ClfefeLfco t^f^«>*WiKW»^t, , 
#^-fi: 82 kDa WffiKir^fcS/O KiSBftbix* Mffi (Mono Q 2nd-II ) 
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W±rofl|»{l«t *J, ^StfS? (Mono Q 2nd-I. II) ^ft^OTtt , &ttm»tl. 
^Lt-eil^n 380 fg, 760 mt *£it- 0 

5 H ffil^lw^b^ttfKjSfiRK-^ h y # A (pH 4-6), MES-NaOH (pH 5.5-7.0). 
Tris-HCl (pH 7-9) "C-^-f *l t 100 mM tL/: ( pH^^teli. «■ pH »Z 25 TT 

sss^itii, 4 t\ 251c, 37 t cfccttK5 ot«#sgri: 3 0»IIIIIl^«. 

10 =» »j >K*H-a»#fluij*- 100 > L/-ta*tf§ttT-^ Lf-, 
* 1 





Mono Q 2nd-I 


Mono Q 2nd-II 


Km fit 


0. 29 mM 


0.29 mM 


£X pH 


6 


6 


ph 


7-8 


7-8 




4-37 r 


4-37 x: 


Ca 2+ {£#tt 


20 mMJ£A_h 


20 nM£X± 










100 


100 


y /*^7rf V > 


13 


12 




6 


4 



2. tegglfc* w^ga* PLD ~Cib Z> b <DtGE B M 



(Mono Q 2nd-I, II) Sr^rJl^h, SDS- 
y7^y;U7; KM^ktbt-T^fSI PVDF HE U V tfTttSl) KfeW. & 
15 feL7i 0 82 kDa * W^gtfV*^ K£#J'3 ffiU :/ o x -f > — ^ (& 
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Val Gly Lys Gly Ala Thr Lys Val Tyr Ser 

2o<7)fS^HI^!r|El«6e>iX-S) 82 kDa * > '< ? %<nm^A±^ <b /J'T'^C V ^ . '> 

i£8ti£ (Mono Q 2nd-l. II) <7)&£'ii££, 7. 5%COT? !J^7; KSrfflt^ SD 

S- *'J7^y /ur ? K®M»*fJbT-#86 L . -T n-Sr * — v v "T' U U7> h • 

-ftv— R250 T'&& Lf'c 82 kDa ?>/^f(0/<> K£^tBL. ®^?StiJ<25 
mM Tris . 192 mM V \) is's^ 0.025% SDS. 100V. lOB^) [z X v ) L tz, 
10 £ "bilf!5vj§#f (15 mM ammonium bicarbonate . 200V. 5 B^Rfl) {- X v ) SDS & 
iS^lLfc. *ft*ai. *Sia«rl-l*, BIOTRAP (Schleicher&Sch 
uell tt») £fflW- 0 

±iEc^^jfe-Ci^^{zm$!iL^ 82 kDa 50^ gfo7BKit' 

^-■J-^riifcgE Ltz, ASI»*3«tO { *«3ESI«OilafllSrfflu^-r. MItll^?rff 
15 o7t„ PLD 8. 6 x 10~ 3 unit IZ 0-50 ^ ] ^^.SEhiJ* 7t (±^3g 3 [lI^CDjfii 

?*. 50 <j 1 CO 250 mM Tris~HCl(pH 7.0) .5 u 1 <T> 50 mM CaCl ., . 50 ^ 1 CO 
0.2% Triton X-100 (igin a p£) is <t O^tK £ 1}U x. X ±& & 250 p 1 > L. 
2. 5 B#P^^g Lfc c 200 ^ ICO Protein A Sepharose (Pharmacia) SrflDx.. S 
ffl-C2l$|ll)t$>5-^a»!llS J: 9 L7t&. it* (500 x r. 5 min)L. ±ffi<r)mmm 
20 t££:ztij^ Lfio jk?t*&^#0<5O4§'£-<a§li(i?£tt£- 100% it^i:. fta£tfJ<z>jfo.ff 2 
0 „ 1 . 50 u 1 -ePiftfStttf^n-^n 95%. 88% X$>^fz<DlZ*i L. 3 |e] 

^COliLff 20 ^ 1 , 50 m 1 TN± -fix 75%. 30%T'fco7t e ~ GO&ltrfi, 82 k 
Da 9 >'<9n& PLD T*£><5 Z. <fc £5E^i-5 t cDT'fo5c 

3. rtasr * /^ea?ij<7>^^ 

25 PLD * V^ffcOfgrJtfUi. y^"^^^ (Cleveland et al, J. 

Biol. Chem. ,252, 1102(1977)) -CfT-afc. 2 > P] 81 GOVT'S] «5 ffi Lfc PLD ? 

i/^-V^y^^rr./L'tl^AL-. PLD ?W>?g;cO 1/10 SrOO Staphylococc 
us aureus V8 proteas {faitl&MftM) tcMM'te., mWl&mtii Lfc 0 ^0* 
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20 . 14, 13, 11 *J«tO* 10 kDa wffili:?q^^<y KJi«»tf> fcixfc. 
20 . 14*3<tt/ 13 kDa KBrJi - ^'* > K £9J 0 U L , 7nf«{>i'- 

5 i:X7 5 /KEM*ifc)ILt. WT, -tix tb <7)iayiJ^I5-t-c 

20 kDa Asn Tyr Phe His Gly Ser Asp Val Asn ? Val Leu ? Pro Arg Asn 

Pro Asp Asp (Asp) ? ? He 
14 kDa Thr ? Asn Val Gin Leu Phe Arg Ser He Asp Gly Gly Ala Ala Phe 
Gly Phe Pro Asp Thr Pro Glu Glu Ala Ala Lys ? Gly Leu Val Ser 
10 Gly 

13 kDa He Ala Met Gly Gly Tyr Gin Phe Tyr His Leu Ala Thr Arg Gin Pro 
Ala Arg Gly Gin He His Gly Phe Arg Met Ala Leu ? Tyr Glu His 
Leu Gly Met Leu ? Asp Val Phe 
(5t<r\ ? It. T 5 Z. *fc ( ) 

15 teOT $ /RT?fc*"5Tflgt£fc«^«a£5ri5* LTV>£ 0 ) 
4. ^>5frj&a^ cDNA 7^f^7!J — <7>fESg 

£RNA(i, H &£>5feiMHF-j&»e> % SDS- "7 ^ y Lfi//> o Ttttti 

U I* ^ A£t$£i-J: »J Poly(A)+RNA <OW«Hi» 01igotex-dT3 

0 (SiBitttK) MLT, RMro^l^LfciSSoTfTofcc cDNA * o 
20 — cDNA ^•fi)t->X7 L A7 r v X (T-e->-r-^1±*i) , cDNA^u— ^> 
/yxf^l gtlO (T-v->-^ Sr&fflLfc. fi/iU ^ o-^>^-<? 

* — i L-C. A ZAPII 9— (* v'-^ttK) . LT XLl- 

Blue Lfce 

25 PLD <DT$ J m&n\zML^-lr V K^r DNAg-jft&tt (T7"7 

20KF 5' AAYTAYTTYCAYGG 3' 
20KR1 5' RTCRTCRTCNGGRTT 3' 
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20KF(i, 20 kDa (73^7"^ {-JLH/; $ *l £ T 5 y BfeiE^J 

Asn Tyr Phe His Gly 
5 ?r = -KLTt^ DNA^Sia^J^a^i-?) 32 U ? Uvf-?- Krog^ 

tt-Cfc'J. 20KR1 (i[S) — 7^ K*{lJLt^ $K67 ^ 7 gfe£?>l 

Asn Pro Asp Asp(Asp) 
S:3-KLTl>5 DNA*6SiayiJ<n+Bl*«!S:€l^-r'6 128 «<7>3j- y rf* ? ^:^-*■ 
10 cDNA o-JjjcS 10 ng« Pol y (A) ~" RNA, 0. 3 y « ^ 7 > 3^jU-'^ -v — (d 
N6K 10 U CO RNasePl^J (RNAGuard, 7 t /U-r ->Tf±§!i) , 1 mM <?> dATP 
dCTP, dGTPfc«tU« dTTP , 1 x PCR tgffitK (Sili^fct^) , 50 mM <nmt^ 

100 II <7)i£$K2PBM£ (M-MuLV RTase, BRL tt«i) ^ftfflLTi 
Sff 10 ^ 1 T'trof:, SJfrtt 37 t-C 30 ttlflJfrofcgU 95'CT' 5 5^ ^ f??i ^ 
15 aL7K±T'f*fif Lfc„ 

«tl{*«lJEJS (PCR ) Sr. »® i: LT±E cDNA, 77^f -v — > L T 20KF i 2 
0KR1 LTHJS Lfl* 10 u 1 cD cDNA ^fifeSi^?^. 50 pmol 0> 

& x <n7 =7 -<i — (Dig-g-m* 200 nM<D dATP , dCTP, dGTP is £.1* dTTP . 1 
x PCR (SSit^tfii) ^ii; 2.5 U AmpliTaq DNA #!J^7-S' (^jg 

20 igtt«!) LT^I* 50 ^ llrffofc, S^ttTIEtf)^^;- fiEo t 3 

0 HJW&HDigLfc ; DNA -0— ^-tfW ? ('> — m/U-r- y xfc 

») 4»t? : 1 #58 (-*>/- "J 94 *C. 1 ^W!l*3fc"J 40 t\ «t t>' 2 # 3 O 
ffliZfrfz*) 72 t. 

PCR ^RfeJfel^, 2%<7)T #o — ^y/u±T'#Bt Lit, 3g $t coffin A < > s.f-'Jtf 
25 Ay'a-^-r K^fe&iw J; i? ^t±S$ttrr. ^Wloli 94 bp ro*$-e*>»j , 

PCR l^f^i-^y^Ti^e^] 0 tiJU pUC19 7""7*$ Y*P\Z.-*-f9 d— Lf-. 
-y-^^ D __ > > > r Lf - pcR ^^-£0 D NA |E?"J£, T7 sequencing y Y (7 
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!l, ~7 S 7'<-? — fifltf) DNA ttSEyiJi-tn*s="— Kt6 7 $ j S££iei% 
C TCT GAC GTG AAC TGT GTT CTA TGC CCT CGC 
Ser Asp Val Asn Cys Val Leu Cys Pro Arg 
5 ±IS5f'J =f*^ l^-f 1 KC. DNA 5' h MEGALABEL (^riitttl^ 
) Sr^fflL-CT^y h-7 3: P (T-r->ir A tt&) S: JR »J ii * it » tt*ttt*!/ 

6. PLD jHH^^W? o — ? if 7 

-tlE£fc#tte;t U * U'.'^-^ KSr7 "o — 7 b L'. cDNA 7 4 7? V 
10 K— ->^"Lf- c ^-I'y'J^^-tf'l'yaVjlili, 0.5 M 'J Vft h 'J 9 Allli 
S£ (pH 7.2) . 7% SDS. lmM EDTA, 100 p g /ml If^f^r DNA b L % 'W^'U 

y-f M^i -> a yi±: mi? 'v— t'&mz- 45 tx- i6 mran^tz, ntftma. o. 

3 M NaCK 30 mM 9^>m~f- h V VJ*tL. 45t, 20 2 Elff o fc, 

Ht£^v — * ^¥SIL, A ZAPII * p— ~> *-<7)£gi£#(;,fc "J 
15 tl-C^^^^T-, in vivo X pBluescript 7=7 7. $ K (^h7?v^->ttS) 

7. 5' 5fc«s«ttt<ft&aiBy>]flfc3fe 

6 !-IE«c L/'^^-^Ji^^ScO cDNA £"^tf ? o — > £ ^S|-C$ fcrt'o f- /i . 
20 RACE (Edwards et al, Nucleic Acids Res. . 19, 5227-5232 (1991) ) iZ X v ) 
5' Hffimm&'ate DNA »T>tSrlll5J!bfc 0 5' -AmpliFINDER RACE Kit ( y" n — 

?35#-7 — a7;H:5§oTftffl Lfc 0 6 T*&:£ Lfn cDNA 
SE^iJ^r'txtlC^y =f DNA £-£fi£U 4 ir|E«c Lfc^ifcT*pl3K L tz mRNA 3r£SM 
i Lt PCR £Mfof- 0 PCR S^SrPCRII *<9 9 — U > f h a i? =. >t±£0 !- 

?iJ«riS^OiB?iJ#^-2 lC*-r o «3f?teiE?iJ^2l^L7c 1 8 2#g (O^S/^b 
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8. PLDcDNA ? a— ^iZttfc-t Z> PLD y/A^ n-yg)^jfej:tJ'7 ^ 

pBluescript :7"^*5 KfC * n — — > ^ Lf" , 6 T'^:^ L fl PLDcDNA 
Jt>-t--5 PLD ite^-£0|i®jiE?iJ?r*s 9 y'/ A DNA ? a — > Zmffi-tZtzitK 4 * 
5 ^/t^PiOy/Ay^y^D-lrSiLt rixtt. 3 v- 1 * y DNA 
SrMbol -C'^FC^^ftL. ->3L^ n — x^gEii.L-^Bti- J:o"C 16~20kb *:co v v ? 
v-3>£*t&U ? A.y DASH II (* t>7?v->|±!|) , Gigapackll Gold 
h *7 9 "y — >tt») Srttfflt5Zi:!: < t»>ffot 0 PLDcDNA *n — >&-7u 

10 fifofc, f-ffL. ^ 7' '/ y a > (i 63C T' 1 6 I^Ffl « fflcJ^SS.'i. 0. 5xSS 

C v 0. 1% SDS i: L. 65*t\ 20 #tf)i5fc#£ 2Wrtr>t:., ^ ■< -f 'J X U tz V ' / 
A? D-^^itSiE^J^^^'^-^i/fe^J: L/ii - o. 6-?*3ELfc cDN 

15 TA" =■ ? */j>§&£> ibttflo ATG JBSR^^fid, DNA E^iJ 

>>LT, *Ji*Sl^-C-£fi)t$;h.5 mRNA ±<T>McV)iZT ? -fc X °Jgg/j: ATG =2 

cDNA ^ D->l:^^y V y-f XLt^V A? o — >-<D— SCc75 DNA Ifi?iJ£:fE5'J 
20 #-51-3 ilTf;-?-,, y y A DNA iE^JI'Jo^T, ATG HWIWtea K^Ti** »J . 

cDNAK?iji:fi/ t e <o & giW'i^^ntv^. 7 0^-^-^:1, ATG 

9. -<>hp j:»e^%^n^i^-r^fflto^ 

cDNA (§£?lJ#-5§-2) t^/ADNA (EJIJ##3) <Z>Jfc«j&»e>» P L D CO 
25 3 fiBH" ^ h a ^/4i#&i"-5r i*SWA»i4cfc„ -to}*,* mRNA 

(OS' *«^aK*«lwjktIfr5ffi«llfffiE-*-5 1 7 3 b p (i-/i^>* Jv £$IJ# 

-^3 T-^^ns^SE^ijcom 1 6 6 6^S75»e>m 1 8 3 smm. ^oia^jsriayij 

^S^H^fCo :x=fr y 5 ^—^To^fr 1 5me r <D~f y J-?— (5 1 -A 
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CCCGGTAAGCCCAG-3' . 3* -CCCCCGCGTCCATCC-5' ) Sr^l&L. ?JJ±.>ru — >&m 

fe?rPCR II 9 — 9 *:/j^EcoRI *) iii L 

/-|BT>T-4-^rt*^^SL/'-^^^x$ K P BI221 (SC#48tt») W S m a 11^ 
5 MC*a*i&A,7f (El 1 * JEJLT. gEfB (Shimamoto et al. Nature, 338.2 

74-276 (1989) ) <7>*ffi.- L Jl* oT -f *»||*H1S (Baba et al. Plant Cell 
Physiol. 27,463-471 (1986) ) ;i_hfE*fl& X "7 =7 x 5 K*i»ASL J3-r1ucu 
ronidase (GUS ) }S"t4 ?BU 3£ L /"C , * 2 .'C^ L /- J: ') I' s > h a X/)^;- J; 
"J GUS r%fe<F>mizfrm.#>hi\tz, ^3U^Lf" irfc^K ■< > h o 

io ^ ft ; i *t ^ 4a f {,gu sr§t4coti^y/»is*')^nf-.. 4-jj N >r > i-n> 

<7>*[6jtt. -< > h = ^iEyi^II^fe-^^) BkIII -fr-T h i: P B1221 iZfctfE-tf-fc Baml] 



7 7 7»; K 


GUS Si* 


PBI221 

pBI221 - -< > h n > 


1 0. 4 
10 5. 7 



(pmol MU/min. /mg protein) 

15 

^3 -7""o h^7^ Hw*5ttSGU SStt 





GUS r£tt 


PBI221 

pBI221 + -f > h a > 

pBI221 + ^ > h n > (i£#f6]) 


8 . 8 
7 9. 4 
5 4. 2 



(pmol MU/min. /mg protein) 
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EM** : 1 
K?U<7>ft £ : 183 

E5U<7)«« : Genomic DNA 

est 

£4^& ' Oryza sativa 
12?|J 

ACCCGGTAAG CCCAGTGTGC TTAGGCTAAG CGCACTAGAG CTTCTTGCTC GCTTGCTTCT 60 
TCTCCGCTCA GATCTGCTTG CTTGCTTGCT TCGCTAGAAC CCTACTCTGT GCTGCGAGTG 120 
TCGCTGCTTC GTCTTCCTTC CTCAAGTTCG ATCTGATTGT GTGTGTGGGG GGGCGCAGGT 180 
AGO 1S3 

E*J#* : 2 

Eyj<0*£ : 3040 

Sd?'|cO«@ : cDNA to raRNA 
& : Oryza sativa 

ffi?U 

AGTCTCTCTT CTCCCGCAAT TTTATAATCT CGATCGATCC AATCTGCTCC CCTTCTTCTT 60 
CTACTCTCCC CATCTCGGCT CTCGCCATCG CCATCCTCCT CTCCCTTCCC GGAGAAGACG 120 
CCTCCCTCCG CCGATCACCA CCCGGTAGGG CGAGGAGGGA GCCAAATCCA AATCAGCAGC 180 
C ATG GCG CAG ATG CTG CTC CAT GGG ACG CTG CAC GCC ACC ATC TTC GAG 229 
Met Ala Gin Met Leu Leu His Gly Thr Leu His Ala Thr lie Phe Glu 
15 10 15 

GCG GCG TCG CTC TCC AAC CCG CAC CGC GCC AGC GGA AGC GCC CCC AAG 277 
Ala Ala Ser Leu Ser Asn Pro His Arg Ala Ser Gly Ser Ala Pro Lys 
20 25 30 
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TTC ATC CGC AAG TTT GTG GAG GGG ATT GAG GAC ACT GTG GGT GTC GGC 325 
Phe He Arg Lys Phe Val Glu Gly He Glu Asp Thr Val Gly Val Gly 

35 40 45 

AAA GGC GCC ACC AAG GTG TAT TCT ACC ATT GAT CTG GAG AAA GCT CGT 373 
Lys Gly Ala Thr Lys Val Tyr Ser Thr He Asp Leu Glu Lys Ala Arg 

50 55 60 

GTA GGG CGA ACT AGG ATG ATA ACC AAT GAG CCC ATC AAC CCT CGC TGCi 4L'l 
Val Gly Arg Thr Arg Met lie Thr Asn Giu Pro He Asn Pro Ar« Trp 
65 70 75 80 

TAT GAG TCG TTC CAC ATC TAT TGC GCT CAT ATG GCT TCC AAT GTG ATC 46*» 
Tyr Glu Ser Phe His He Tyr Cys Ala His Met Ala Ser Asn Va) lie 

85 90 95 

TTC ACT GTC AAG ATT GAT AAC CCT ATT GGG GCA ACG AAT ATT GGG AGG 517 
Phe Thr Val Lys He Asp Asn Pro lie Gly Ala Thr Asn He Gly Arg 

100 105 110 

GCT TAC CTG CCT GTC CAA GAG CTT CTC AAT GGA GAG GAG ATT GAC AGA 565 
Ala Tyr Leu Pro Val Gin Glu Leu Leu Asn Gly Glu Glu He Asp Arg 

115 120 125 

TGG CTC GAT ATC TGT GAT AAT AAC CGC GAG TCT GTT GGT GAG AGC AAG 6i:; 
Trp Leu Asp He Cys Asp Asn Asn Arg Glu Ser Val Gly Glu Ser Lys 

130 135 140 

ATC CAT GTG AAG CTT CAG TAC TTC GAT GTT TCC AAG GAT CGC AAT TGG 661 
He His Val Lys Leu Gin Tyr Phe Asp Val Ser Lys Asp Arg Asn Trp 
145 150 155 160 

GCG AGG GGT GTC CGC AGT ACC AAG TAT CCA GGT GTT CCT TAC ACC TTC 709 
Ala Arg Gly Val Arg Ser Thr Lys Tyr Pro Gly Val Pro Tyr Thr Phe 

165 170 175 

TTC TCT CAG AGG CAA GGG TGC AAA GTT ACC TTG TAC CAA GAT GCT CAT 757 
Phe Ser Gin Arg Gin Gly Cys Lys Val Thr Leu Tyr Gin Asp Ala His 
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180 185 190 

GTC CCA GAC AAC TTC ATT CCA AAG ATT CCG CTT GCC GAT GGC AAG AAT 805 
Val Pro Asp Asn Phe lie Pro Lys lie Pro Leu Ala Asp Gly Lys Asn 

195 200 205 

TAT GAA CCC CAC AGA TGC TGG GAG GAT ATC TTT GAT GCT ATA AGC AAT 853 
Tyr Glu Pro His Arg Cys Trp Glu Asp He Phe Asp Ala II* Ser Asn 

210 215 220 

GCT CAA CAT TTG ATT TAC ATC ACT GGC TGG TCT GTA TAC ACT GAG ATC 901 
Ala Gin His Leu lie Tyr lie Thr Gly Trp Ser Val Tyr Thr Glu He 
225 230 235 - 4 0 

ACT TTG GTT AGG GAC TCC AAT CGT CCA AAA CCT GGA GGG GAT GTC ACT 949 
Thr Leu Val Arg Asp Ser Asn Arg Pro Lys Pro Glv Gly Asp Val Thr 

245 250 255 

CTT GGG GAG TTG CTC AAG AAG AAG GCC AGT GAA GOT GTT CGG GTC CTC 997 
Leu Gly Glu Leu Leu Lys Lys Lys Ala Ser Glu Gly Val Arg Val Leu 

260 265 270 

ATG CTT GTG TGG GAT GAC AGG ACT TCA GTT GGT TTG CTA AAG AGG GAT 1045 
Met Leu Val Trp Asp Asp Arg Thr Ser Val Gly Leu Leu Lys Arg Asp 

275 280 285 

GGC TTG ATG GCA ACA CAT GAT GAG GAA ACT GAA AAT TAC TTC CAT GGC 1093 
Gly Leu Met Ala Thr His Asp Glu Glu Thr Glu Asn Tyr Phe His Gly 

290 295 300 

TCT GAC GTG AAC TGT GTT CTA TGC CCT CGC AAC CCT GAT GAC TCA GGC 1141 
Ser Asp Val Asn Cys Val Leu Cys Pro Arg Asn Pro Asp Asp Ser Gly 
305 310 315 320 

AGC ATT GTT CAG GAT CTG TCG ATC TCA ACT ATG TTT ACA CAC CAT CAG 1189 
Ser He Val Gin Asp Leu Ser He Ser Thr Met Phe Thr His His Gin 

325 330 335 

AAG ATA GTA GTT GTT GAC CAT GAG TTG CCA AAC CAG GGC TCC CAA CAA 1237 
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Lys lie Val Val Val Asp 
340 

AGG AGG ATA GTC AGT TTC 
Arg Arg He Val Ser Phe 
355 

TAT GAC ACT CAG TAC CAT 
Tyr Asp Thr Gin Tyr His 
370 

CAT GAT GAC TTC CAC CAG 
His Asp Asp Phe His Gin 
385 390 
GGT GGA CCT AGA GAG CCA 
Gly Gly Pro Arg Glu Pro 
405 

CCA ATC GCA TGG GAT GTT 
Pro He Ala Trp Asp Val 
420 

CAG GGT GGT AAG GAT CTC 
Gin Gly Gly Lys Asp Leu 
435 

ATT ATT CCA CCT TCT CCT 
He He Pro Pro Ser Pro 
450 

AAT GTT CAG CTA TTT AGA 
Asn Val Gin Leu Phe Arg 
465 470 
CCT GAT ACC CCT GAG GAG 
Pro Asp Thr Pro Glu Glu 
485 



His Glu Leu Pro Asn Gin 
345 

GTT GGT GGC CTT GAT CTC 
Val Gly Gly Leu Asp Leu 
360 

TCT TTG TTT AGG AC A CTC 
Ser Leu Phe Arg Thr Leu 
375 380 
CCA AAC TTT GCC ACT GCA 
Pro Asn Phe Ala Thr Ala 
395 

TGG CAT GAT ATT CAC TCA 
Trp His Asp He His Ser 
410 

CTT TAC AAT TTC GAG CAG 
Leu Tyr Asn Phe Glu Gin 
425 

CTT CTG CAG CTC AGG GAT 
Leu Leu Gin Leu Arg Asp 
440 

GTT ATG TTT CCA GAG GAC 
Val Met Phe Pro Glu Asp 
455 460 
TCC ATT GAT GGT GGT GCT 
Ser He Asp Gly Gly Ala 
475 

GCT GCA AAA GCT GGG CTT 
Ala Ala Lys Ala Gly Leu 
490 



Gly Ser Gin Gin 
350 

TGT GAT GGA AGG 1285 

Cys Asp Gly Arg 

365 

GAC AGT ACC CAT 1333 

Asp Ser Thr His 

TCA ATC AAA AAG 1381 
Ser lie Lys Lys 
400 

CGG CTG GAA GGG 1429 
Arg Leu Glu Gly 
415 

AGA TGG AGA AAG 1477 
Arg Trp Arg Lys 
430 

CTG TCT GAC ACT 1525 

Leu Ser Asp Thr 

445 

AGA GAA ACA TGG 1573 
Arg Glu Thr Trp 

GCT TTT GGG TTC 1621 
Ala Phe Gly Phe 
480 

GTA AGC GGA AAG 1669 
Val Ser Gly Lys 
495 
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CAT CAA ATC ATT GAC AGG 
Asp Gin lie lie Asp Arg 
500 

CGG AGG GCA AAG AAC TTC 
Arg Arg Ala Lys Asn Phe 
515 

AGT TCC TAT GCC TGG AAA 

Ser Ser Tyr Ala Trp Lys 
530 

GCC CTG CAT TTG ATT CCT 
Ala Leu His Leu lie Pro 
545 550 
ATT GAA GCC GGG GAA CGG 
lie Glu Ala Gly Glu Arg 
565 

CCT GAG GGT GTT CCA GAG 
Pro Glu Gly Val Pro Glu 
580 

CAA AGG AGA ACA ATG GAG 
Gin Arg Arg Thr Met Glu 
595 

CAA GCC AAG GGA ATT GAA 
Gin Ala Lys Gly He Glu 
610 

TGC TTG GGT AAC CGT GAG 
Cys Leu Gly Asn Arg Glu 
625 630 
GAA CAA CCA GAA GCT GAC 
Glu Gin Pro Glu Ala Asp 



AGC ATC CAG GAT GCA TAC 
Ser lie Gin Asp Ala Tyr 
505 

ATC TAT ATA GAG AAC CAA 
He Tyr lie Glu Asn Gin 
520 

CCC GAG GGC ATC AAG CCT 
Pro Glu Gly He Lys Pro 
535 540 
AAG GAG CTT GCA CTG AAA 
Lys Glu Leu Ala Leu Lys 
555 

TTC ACT GTT TAT GTT GTG 

Phe Thr Val Tyr Val Val 
570 

AGT GGA TCT GTT CAG GCA 
Ser Gly Ser Val Gin Ala 
585 

ATG ATG TAC ACT GAC ATT 
Met Met Tyr Thr Asp He 
600 

GCG AAC CCC AAG GAC TAC 
Ala Asn Pro Lys Asp Tyr 
615 620 
GTG AAG CAG GCT GGG GAA 
Val Lys Gin Ala Gly Glu 
635 

ACT GAT TAC AGC CGA GCT 
Thr Asp Tyr Ser Arg Ala 



ATA CAT GCC ATC 1717 

He His Ala He 
510 

TAC TTC CTT GGA 1765 

Tyr Phe Leu Gly 

525 

GAA GAC ATT GGT 1813 
Glu Asp He Gly 

GTT GTC AGT AAG 1861 
Val Val Ser Lys 
560 

GTG CCA ATG TGG 1909 
Val Pro Met Trp 
575 

ATC CTG GAC TGG 1U57 
He Leu Asp Trp 
590 

ACA GAG GCT CTC • 2005 

Thr Glu Ala Leu 

605 

CTC ACT TTC TTC 2053 
Leu Thr Phe Phe 

TAT CAG CCT GAA 2101 
Tyr Gin Pro Glu 
640 

CAG GAA GCT AGG 214y 
Gin Glu Ala Arg 
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645 

ACG TTC ATG ATC TAT GTC 
Arg; Phe Met lie Tyr Val 
660 

TAC ATC ATC ATC GGT TCT 

Tyr lie lie He Gly Ser 
675 

GCT AGG GAC TCT GAG ATC 
Ala Arg Asp Ser Glu lie 
690 

GCG ACC AGG CAA CCA GCC 
Ala Thr Arg Gin Pro Ala 
705 710 
CTG TGG TAC GAG CAC CTG 
Leu Trp Tyr Glu His Leu 
725 

GAG AGC CTG GAG TGT GTG 
Glu Ser Leu Glu Cys Val 
740 

TGG GAC ATG TAC TCC AGC 
Trp Asp Met Tyr Ser Ser 
755 

CTC CTC AGC TAC CCC ATT 
Leu Leu Ser Tyr Pro lie 
770 

CTG CCC GGG ATG GAG TAC 
Leu Pro Gly Met Glu Tyr 
785 790 
GCC AAG TCG GAT TAC ATG 



650 

CAC ACC AAA ATG ATG 
His Thr Lys Met Met 
665 

GCA AAC ATC AAC CAG 
Ala Asn lie Asn Gin 
680 

GCC ATG GGC GGG TAC 
Ala Met Gly Gly Tyr 
695 

CGT GGC CAG ATC CAT 
Arg Gly Gin lie His 
715 

GGA ATG CTG GAT GAT 
Gly Met Leu Asp Asp 
730 

CAG AAG GTG AAC AGG 
Gin Lys Val Asn Arg 
745 

GAC GAC CTC CAG CAG 
Asp Asp Leu Gin Gin 
760 

GGC GTC GCC AGC GAT 
Gly Val Ala Ser Asp 
775 

TTT CCT GAC ACA CGG 
Phe Pro Asp Thr Arg 
795 

CCC CCC ATC CTC ACC 



655 

ATA GTT GAC GAT GAG 2197 
lie Val Asp Asp Glu 
670 

AGG TCG ATG GAC GGC 2245 
Arg Ser Met Asp Gly 
685 

CAG CCA TAC CAT CTG 2293 

Gin Pro Tyr His Leu 

700 

GGC TTC CGG ATG GCG 2341 
Gly Phe Arg Met Ala 
720 

GTG TTC CAG CGC CCC 2389 
Val Phe Gin Arg Pro 
735 

ATC GCG GAG AAG TAC 2437 
lie Ala Glu Lys Tyr 
750 

GAC CTC CCT GGC CAC 2485 
Asp Leu Pro Gly His 
765 

GGT GTG GTG ACT GAG 2533 

Gly Val Val Thr Glu 

780 

GCC CGC GTC CTC GGC 2581 
Ala Arg Val Leu Gly 
800 

TCA TAGACGAGGA AGCACT 2633 
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Ala Lys Ser Asp Tyr Met Pro Pro lit? Leu Thr Ser 

805 810 
ACACTACAAT CTGCTCGCTT CTCCTGTCAG TCCTTCTGTA CTTCTTCAGT TTGGTGGCGA 2693 
GATGGTATGG CCGTTGTTCA GAATTTCTTC AGAATAGCAC TTGTTACAGT TGTGAATCAT 2753 
AAAGTAATAA GTGCAGTATC TGTGCATGGT TGAGTTGGGA AGAAGATCGG GGATGCAATG 2813 
ATGCTTGTGA AGTTGTGATG CCGTTTGTAA GATGGGAAGT TGGGAACTAC TAAGTAATTG 2S73 
GCATGATTGT ACTTTGCACT ACTGTTTAGC GTTGTTGATA CTGGTTAACC GTGTGTTCAT 2933 
CTGAACTTGA TTCTTGATGC AGTTTGTGGC ATTACCAGTT TATCATCGTT CTTCAGGAAA 2993 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 3040 



iE5>jGOg£ : 2799 

&.m<nm : mm 

K£UCD1S3S : genomic DNA 

&m 

*fe4£3£ : Oryza sativa 

CAAGGGTGTA CATAGATTTG TCTCGTAAAA 
TATCCGTTCT AAAATATAAG AACCTTATGA 
CTGAACACAT GTCTAGATTC ATAGTACTAG 
TATTTTAGGA TGGAGGGAGT TTAATATAAA 
TTAAATGTCA AATATTTATG GCTGGAGGTA 
AGGTAGTATA ATATGTTTGG TTGTGTTTAG 
TTTCCATCAC ATCAACTTGT CATATACACA 
AACCAAAATC AAACTTTGCG CTGAACTAAA 
TTTTTTTCCC AAAAACATCA CATCGAATCT 
ATAAAAAGAA AAACTAATTG CACAGTTATG 
TAATTAGTCC GTGATTAGCC ATAAGTGCTA 
ATTAGTCTCC ACAAGATTCG TCTCGCAGTT 



TAGTATTATA ATATTATAAA CTTATTACTC 60 

CTGGATGGAA CATTTCCTAG TACTACGAAT 120 

GAAATGTCTC ATCGCGGTAC TAGGTTCTTA 180 

ACTAATGGTT AGAACTTTGA AAGTTTGATT 240 

GTATAATATG TTTTTTTTGG GACGTAGACT 300 

ATCCAATATT TGGATCCAAA CTTCAGTCAT 360 

TAACTTTTCA GTCACATCAT CCCCAATTTC 420 

CACAACCTTT GGGCCCGTTT AGTTCCCCAA 480 

TTGGACACAT GCATGAAGCA TTAAATATAG 540 

GAGGAAATCG CGAGACGAAT CTTTTAAGCC 600 

CAGTAACCCA ATTGTGCTAA TGACGGCTTA 660 

TCCAGGCGAG TTCTGAAATT AGTTTTTTCA 720 
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TTCCTGTCCG 


AAAACCCCTT 


CCGACATCCG 


GTCAAACGTT 


CGATATGACA 


CCCACAAATT 


780 


TTCTTTTCCC 


CAACTAAACA 


CACCCTTTAT 


CTCTTACCCT 


CTGGCTCTTT 


CAGTAGGCAT 


840 


ATCCAAGACA 


GCTGGTAATG 


CAGGCTCGGA 


CATAATTTGA 


CAGTTACGTT 


CATGTGACCG 


900 


ACGGTTGATG 


CTAGTGCAAC 


TGCAACATAC 


TGTTCAGATG 


GATGTCCCAA 


CGAGCTCAAA 


960 


ACAACTTAGG 


TGGCGCGTCG 


CGATTCATCA 


ATAACTCAAA 


TGGAAGCGCA 


AGTGCACGTA 


1020 


CGAAAATGAC 


AGCGAGTGAG 


GTGGCGAGCC 


TCACCTTGGT 


GATCCCAACC 


GGATAAGCTA 


1080 


TGCATCAGCC 


AGTTTCGTGG 


GGCTGCACAT 


TTCGTCGAAC 


ACCTGGAGTC 


CACGCCGCCG 


1140 


GCGACGTCGG 


CACAGCGCGC 


CCGCCCACCG 


CCCACGCACG 


CGCTTGACTC 


CACCCATGTT 


1200 


CTCCCTTCTC 


GACGCCCGCG 


AAGCCAGCGA 


ACCGATCCGA 


GGAAGTCAAG 


CCCCCACCGC 


1260 


CACTTGGACC 


GACCTCGGGA 


CGACGACGCC 


CCCGCGCTCT 


TCTAGACGCG 


CGGACGACGC 


1320 


GGGCGCTGGC 


TCCGCGACGC 


GACGTCGCGG 


TCATGGAGTA 


ACCGCGACGG 


ACAGATACTT 


1380 


CTACCCGTTT 


TTAACCTCGC 


CTCCTCCTCC 


TCCCGGCTCG 


AGATCCGTGG 


CCACGACGCG 


1440 


TGGTGGGAAA 


CCGGGAACGA 


CGTGCACGCA 


CGCACACAGG 


GCAAGTTTCA 


GTAGAAAAAT 


1500 


CGCCGGCATC 


CAGATCGGGA 


CAGTCTCTCT 


TCTCCCGCAA 


TTTTATAATC 


TCGCTCGATC 


1560 


CAATCTGCTC 


CCCTTCTTCT 


TCTACTCTCC 


CCATCTCGGC 


TCTCGCCATC 


GCCATCCTCC 


1620 


1 L 1 L L L L ILL 


CGGAGAAGAC 


GCCTCCCTCC 


GCCGATCACC 


ACCCGGTAAG 


CCCAGTGTGC 


1 DO U 


TTAGGCTAAG 


CGCACTAGAG 


CTTCTTGCTC 


GCTTGCTTCT 


TCTCCGCTCA 


GATCTGCTTG 


1740 


CTTGCTTGCT 


TCGCTAGAAC 


CCTACTCTGT 


GCTGCGAGTG 


TCGCTCCTTC 


GTCTTCCTTC 


1800 


CTCAAGTTCG 


ATCTGATTGT 


GTGTGTGGGG 


GGGCGCAGGT 


AGGGCGAGGA 


GGGAGCCAAA 


1860 


TCCAAATCAG 


CAGCC ATG GCG CAG ATG 


CTG CTC CAT GGG ACG CTG CAC GCC 


1911 




Met Ala Gin Met Leu Leu His 


Gly Thr Leu 
10 


His Ala 




ACC ATC TTC 


1 5 
GAG GCG GCG TCG CTC TCC AAC CCG 


CAC CGC GCC 


AGC GGA 


1959 


Thr He Phe 


Glu Ala Ala Ser Leu Ser Asn Pro 


His Arg Ala 


Ser Gly 




15 




20 




25 






AGC GCC CCC 


AAG TTC ATC CGC AAG GTTCGGACCC TTCTCCTTAA TCTACTCGTC 


2013 


Ser Ala Pro 


Lys Phe lie Arg Lys 










30 




35 










TTTGCTCTTG 


CTCTTTTTCT 


TTTGTGTCCC 


TTTCTTGTGT 


GTGCGTTTGC 


ATGAGCCCGA 


2073 
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ATTTGATCTG CTAGTGCACA GTACAGTCAG ATACACTGAA ACGATCTGGA AATTCTGGAT 2133 
TATTAGGAAA AATAAAGAGG TAGTAGACAA GAATTGGAGA TACTTTCTAT CAAGATTGGT 2193 
CTATTATGCT TGGCCATTTC TTGTTTGACC CAAGTACTTC TTTGAATCTA GAGTTTGCTG 2253 
TGTGTGATGT GGTGTGTGTT TGTGTCACCA AAAATCTTCA TTAGCTAAAA CTGAAATTTT 2313 
ATTTATTAAC TGACCTACTA AAAATGTAGA GTTCTCTGTG TGTGATGTGT GCTTGTGTCA 2373 
CCAAAAATCT TGATTTGATA GAGTTTTTAT TTATTTATTA ACTGACCTAC TACAAATCTA 2433 
TTGCTGTATG CTATGTGTGT CTGTATCACC TGAAATGCAA TGTCTTCTTC TTTGTTGTTC 2493 
TTGATCTAAC ACCTGAGCTC ATGTCAACAG TTT GTG GAG GGG ATT GAG GAC ACT 2547 

Phe Val Glu Gly He Glu Asp Thr 
40 

GTG GGT GTC GGC AAA GGC GCC ACC AAG GTG TAT TCT ACT ATT GAT CTG 2595 

Val Gly Val Gly Lys Gly Ala Thr lys Val Tyr Ser Thr He Asp Leu 

45 50 55 60 

GAG AAA GCT CGT GTA GGG CGA ACT AGG ATG ATA ACC AAT GAG CCC ATC 2643 

Glu Lys Ala Arg Val Gly Arg Thr Arg Met He Thr Asn Glu Pro He 

65 70 75 

AAC CCT CGC TGG TAT GAG TCG TTC CAC ATC TAT TGC GCT CAT ATG GCT 2691 
Asn Pro Arg Trp Tyr Glu Ser Phe His He Tyr Cys Ala His Met Ala 
80 85 90 

TCC AAT GTG ATC TTC ACT GTC AAG ATT GAT AAC CCT ATT GGG GCA ACG 2739 
Ser Asn Val He Phe Thr Val Lys lie Asp Asn Pro He Gly Ala Thr 
95 100 105 

AAT ATT GGG AGG GCT TAC CTG CCT GTC CAA GAG CTT CTC AAT GGA GAG 2787 
Asn He Gly Arg Ala Tyr Leu Pro Val Gin Glu Leu Leu Asn Gly Glu 
HO 115 120 

GAG ATT GAC AGA 2799 

Glu lie Asp Arg 

125 
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EM<D*S : 173 

BEW^HSl : Genomic DNA 

J£#3£ : Oryza sativa 
EM 

GTAAGCCCAG TGTGCTTAGG CTAAGCGCAC TAGAGCTTCT TGCTCGCTTG CTTCTTCTCC 60 
GCTCAGATCT GCTTGCTTGC TTGCTTCGCT AGAACCCTAC TCTGTGCTGC GAGTGTCGCT 120 
GCTTCGTCTT CCTTCCTCAA GTTCGATCTG ATTGTGTGTG TGGGGGGGCG CAG 173 
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